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1192-161 Comparison of Transthoracic Echocardiography and 
Cardiac Magnetic Resonance Imaging for Biventricular 
Function in Adult Patients After the Atrial Switch 
Procedure 
Lvnette W. Lissin, Wei Li, Tim Homung, Lorna Swan, Daniel J. Murphy, Jr., Michael 
Mullen, Philip Kilns+ Michael A. Gatzoulis, Royal Brompton Hospital, London, United 
Krngdom. Stanford Medical Center, Stanford, CA 
Background: Patients with transpositron of the great arteries (TGA) and previous atrial 
switch procedure have a systemic right ventricle (RV). RV dysfunction frequently devel- 
ops and requires serial life-long assessment. Cardiac magnetic resonance imaging 
(CMR) is emerging as the gold standard for RV imaging, but is not widely available. We 
examined whether echocardiographrc variables of ventricular size and function were 
related to analogous measurements by CMR. 
Methods: Eighteen stable adult patients rn sinus rhythm (mean age 25.4 +I- 5.1 years) 
have been examined using both methods. Median age at operation was 1.6 years (range 
2 months - 10 years). An HP 5500 Sonos ultrasound system was used for on line mea- 
surements in triplicate using 2D. M mode, and doppler Images for RV and LV dimensions 
and function. CMR was performed using a 1.5 T Picker Edge or Siemens system. SPSS 
10 for Windows was used for statistical analysis. 
Results: Echocardiographic assessment of RV dimension (RV inlet relatw to LV inlet 
size in the apical four chamber view) correlated strongly to CMR derived volumes (RV 
end diastolic volume (RVEDV) r=0.92; pcO.001, RV end systolic volume r=O.66; p=O.O39) 
and mass (RV mass r=0.81, p=O.COS). Echocardiographlc measurements of right ventric- 
ular function (aortic ejection time and velocrty time integral) correlated weakly with CMR 
measurement of RV ejection fraction (RVEF) (r=O.5; p=O.O42: w0.46; p=O.O53, respec- 
tively). There was an inverse relationship between dP/dT and RVEDV (r= -0.67; 
p=O.O25). Atrioventricular ring excursion at the septal wall by M-mode measurements 
correlated positively with CMR values of RVEF (r=O.51; p=O.O4) and negatively with RV 
mass (r= - 0.614, p=O.O44). Echocardiographic left ventricular end diastolic dimension 
correlated well with CMR values of LV end diastolic volume (rzO.64; pzO.026). 
Conclusion: Assessment of ventricular dimensions by echocardiography correlates well 
with CMR measurements in patients with previous atria1 switch procedures for TGA and 
can be employed for serial assessment of the ventricles in this patient cohort. 
1192-l 62 Right Ventricular Diastolic Function Before and After 
Pulmonary Valve Replacement Late After Repair of 
Tetralogy of Fallot Assessed by Cardiac Magnetic 
Resonance Imaging 
Alexander van Straten, Hubert W. Vlieaen, Mark G. Hazekamp, Hildo J. Lamb, Jaap 
Ottenkamp, Ernst E. Van der Wall, Albert De Roes. Leiden University Medical Center, 
Leiden, The Netherlands 
Background: Pulmonary regurgitation (PR) in patients late after total correction for 
tetralogy of Fallot (TOF) may lead to progressive right ventricular (RV) systolic and dias- 
tolic dysfunction. Recently we assessed the beneficial effects of pulmonary valve 
replacement (PVR) on systolic RV function, however until now, the effects of PVR on 
diastolic function are still unclear. Purpose of this study was to assess diastolic RV func- 
tion before and after PVR, using MRI. 
Methods: Twentythree consecutive adult TOF patients who underwent PVR in our instr- 
tution between 1996 and 2001 were studied. Median age at initial repair was 5.6 +/- 4.5 
years (range 0.4 to 21.0) and median age at PVR was 31.2 +/- 9.4 years (range 17.0 to 
45.6). Cardiac MRI was performed 6.1 +/- 3.4 months before and 20.3 +I- 3.3 months 
after PVR. Flow was measured through the pulmonary and tricuspid valve. 
Results: Preoperative PR was 45% (range 25-64 %). At the second MRI. 6 patients 
(26%) had mild and one patient moderate PR (20.40%). Before PVR, 6 out of 23 patients 
showed end-diastolic forward flow in the main pulmonary artery (mean 10.3 +I- 3ml). 
After 20 months, only one patient had end-diastolic forward flow (EDFF) of 3ml (P<O.Ol). 
The E/A ratio as derived from the tricusprd flow curve, increased from 1 .O +/- 0.4 to 1.5 +/ 
0.5 at 20 months post-PVR (P<O.Ol). 
Conclusion: In adult patients late after total correction of TOF, PVR leads to a decrease 
of PR, a disappearance of EDFF and improvement of E/A ratio 
overall improvement of RV diastolic function following PVR. 
ORAL CONTRIBUTIONS 
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854-l Outcomes of Pediatric Acute Myocarditis 
Robert F. Enalish. Steven A. Webber. Children’s Hospital of Pittsburgh, Pittsburgh, PA 
Background: The optimum therapy for myocarditis in children is unknown. Desrgn of trr- 
als of new therapies requires outcome data in the modern era in patrents receiving ste- 
roids and/or intravenous immune globulin (IVIG). We present data on the outcomes of 
myocarditis I” a large pediatric series using strict diagnostic cnteria. Methods: Patients 
with myocarditis from 1985 to present were identified through a database search. Only 
those wrth biopsy-proven myocarditis or cardiac dysfunction and proof of concomitant 
viral infection were included. Outcomes were defined as complete recovery (no residual 
dysfunction), incomplete recovery (continued dysfunction despite medical therapy) and 
death or transplantation. Results: There were 39 cases. 35 were bropsy-proven and 4 
patients who were too unstable to undergo biopsy had proof of acute viral infection with 
pathogens known to cause myocarditis. 26 (67%) had complete recovery, 4 (10%) had 
incomplete recovery, and 9 (23%) either died (4) or underwent transplantation (5). 
Median time to death or transplant was 1.5 months (0.1 to 49 months). There were no 
late arrhythmias. 4 patients presented with complete heart block and normal function and 
had complete recovery without permanent pacemaker placement. 16 patients received 
steroids (10 complete recovery, 2 incomplete recovery, 2 deaths and 2 transplants), 1 
recewsd IVIG (complete recovery), 17 received steroids and IVIG (11 complete recovery, 
2 incomplete recovery, 2 deaths and 2 transplants), and 5 received neither steroids nor 
IVIG (4 complete recovery, 1 transplant). Freedom from death or transplant was 61% at 1 
year and 74 % at 5 years for all patients, with no difference between patrents treated with 
steroids alone and those receiving additional IVIG. Median time to recovery of normal 
function in those treated with steroids alone was comparable to that of patients also 
treated with IVIG (1.5 and 2.0 months, respectively). Conclusions: We report contempo- 
rary outcomes of myocarditis in children. In this series, IVIG appeared to confer no 
advantage to steroid therapy alone. These data emphasize the need for randomized tri- 
als to assess the efficacy of current treatments as well as that of new therapies. 
2:15 p.m. 
854-2 Presenting Features and Outcomes for Children With 
Dilated Cardiomyopathy Who Develop Persisting 
Cardiac Dysfunction 
Piers E. Daubeney, Alan W. Nugent, Patty Chondros, Michael Cheung. Andrew Davis, 
John B. Carlin, Steven D. Golan, Robed G. Weintraub, National Australian Childhood 
Cardiomyopathy Study, Melbourne, Australia 
Background: A proporkon of children with dilated cardiomyopathy (CM) develop persist- 
ing cardiac dysfunction. This study examines presenting features and outcomes for these 
children. 
Methods: The National Australian Childhood Cardiomyopathy Study is a population- 
based study which includes all children within Australia with primary CM who presented 
at O-10 years of age between 1967-1997. Diagnostic criteria for dilated CM comprised 
congestive heart failure with objective evidence of reduced cardiac function, a fractional 
shortening (FS)120% in those without symptoms, or pathological evidence of dilated CM. 
The prognostic factors sought included clinical features at presentation, results of all rel- 
evant investigations and serial echocardiographic parameters of LV function (expressed 
as 2 scores). Late cardiac dysfunctron was defined as persisting LV dilatation with a 
FS<20% at two years after presentation. Study end-points were death or transplantation, 
Results: See table. of 24 children with late cardiac dysfunction, 11 (46%) died or under- 
went transplantation and another 11 (46%) have a dilated LV with continuing systolic 
dysfunction at latest follow-up. 
Conclusion: Children with dilated CM who develop late cardiac dysfunction are charac- 
terized by LVH on their inrtial EKG, and greater LV dilatation with more depressed sys- 
tolic function at 3 months after presentation. This group remains at risk of late death and 
the probability of ultimate recovery of ventricular function IS low. 
Deathltranplant 
within two years 
(n=52) 
Median presenting age 6.0 (O-120) 
in monthes (range) 
Positive family history 15 (29%) 
Mean initial LVEDd Z 3.63 (2.61) 
(SD) 
Mean initral LVFS Z -11.58 (1.66) 
(SD) 
Median(range) Z RV6 0.64 (O-4.5) 
on initial EKG 
MeanLVEDdZat 3 5.63 (1.64) 
months(SD) 
Mean LVFS Z at 3 -10.56 (1.92) 
months (SD) 
Late Partial complete P 
dysfunction recovery (n=99) val 
(n=24) ue 
6.0 (.03- 8.3 (O-112) 0.9 
111) 9 
4 (17%) 7 (7%) 0.0 
02 
5.32 (2.96) 4.27 (2.45) 0.0 
6 
-10.50 -9.80 (2.42) 0.0 
(2.56) 005 
1.9 (0.05. 0.92 (O-4.6) 0.0 
6.6) 1 
5 26 (2.31) 2.85 (2.49) <o. 
000 
1 
-3.65 (2.96) -5.31 (3.81) CO. 
000 
1 
2:30 p.m. 
854-3 Tissue Doppler Predicts Mortality and Need for 
Transplantation in Children With Dilated 
Cardiomyopathy 
Colin J. McMahon, Sherif Nagueh. Reanu Eapen. lrina Finkelshteyn, Louis I. Bezold, 
Xaoling Cao, Jack Price, William J. Dreyer. Jeffrey A. Towbrn, Susan DenfIeld, Rrcardo 
H. Pignatelli, Texas Children’s Hosprtal. Houston, TX, Methodist Hospital, Houston, TX 
Background: Characteristic tissue Doppler (TD) patterns and velocities have been 
determined in adults with various forms of cardiomyopathy. Limrted data exists to identify 
children with dilated cardromyopathy (DCM) who have a poor prognosis. This study 
sought to determine if TD predicts clinical outcomes in children with DCM. 
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Methods: A prospective evaluation of children correlating echocardiographic variables, 
TD and clinical outcomes. 
Results: Fifty-four children with DCM and 64 age and sex-matched controls were stud- 
ied. Mitral inflow velocities were similar for both groups except for decreased mitral 
deceleration time in DCM. Systolic and diastolic velocities at the mitral annulus (septal 
and lateral sides) and tricuspid annulus were significantly reduced in children with DCM 
compared to controls (pcO.061 for each). Decreased right ventricular fractional area 
change was associated with lower tricuspid Ea velocity (Rs=0.116). Children requiring 
transplantation or who died had significantly lower tricuspid Ea velocities (9.3 c 3.7cmls 
v. 12.7 * 3.9 cm/s, p=O.O3). In children requiring hospitalization for CHF, there was signif- 
icantly reduced mitral and tricuspid lateral annuli Ea velocities (10.6 t 3.9 v. 13.4 * 4.5 
cm/s, and 11.2 f 3.9 cm/s v. 13.6 * 4.1 respectively, p-zO.05). Lower mitral and tricuspid 
lateral annuli Ea and Aa tissue velocities were also associated with children requiring ino- 
tropic support if hospitalized (p<O.O5). NYHA classification correlated with EF (p=O.Ol) 
but not TD velocities or Tei index (p>O.O5). 
Conclusions: Children with DCM have significantly lower TD velocitkes than normal con- 
trols. In children with DCM, lower tricuspid and mitral Ea velocities are predictive of need 
for hospitalization, inotropic support and outcomes mcluding transplantatronldaath. This 
data suggests that the right ventricular dysfunction has an important role in acute decom- 
pensation and adverse outcomes in children with DCM. 
square root of BSA was significantly shorter in pts who developed SVMR (1.6 vs 2.0 cm/ 
m, p=O.O2). Turbulence at the MV annulus, reduced leaflet excursion, and chordae 
length ware not predictive of outcome by univariate analysis. Multivariate analysis 
revealed short chordae coupled with either turbulence at the MV (10116, p=O.O3) or with 
reduced leaflet excursion (9/9. p=O.O4) were associated with MV intervention or death. 
Moderate or severe aortic regurgitation (AR) was predictive of MV intervention or death 
(6/E, p=O.OOS). 
Conclusion: MV disease progression in Shone‘s complex is associated with: 1) short 
chordae coupled with either turbulence at the MV annulus or reduced MV leaflet excur- 
sion 2) significant AR. SVMR is more likely to develop in pts with short chordae. Pts at 
risk for progression of MV disease and poor outcome can be characterized by detailed 
echocardiographic assessment of AR and MV morphology. 
854-6 Auscultation Skills in Pediatric Residents Before and 
After Two Different Educational Interventions 
Christopher B. Mahnke, Andrew Nowalk, Dena Hofkosh, Yuk M. Law, Children’s Hospital 
of Pinsburgh. Pittsburgh, PA 
2:45 p.m. 
Background: Multiple physician surveys have documented poor cardrac auscultatlon 
skills, We evaluated the impact of two different educational interventions on pediatric ras- 
ident auscuttation skills. 
March 19,2003 
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854-4 A Comparison of Beta-Blockers and Angiotensin 
Converting Enzyme Inhibitors on Aortic Elastic 
Properties, Aortic Growth, and Left Ventricular Size and 
Function in Marfan Patients 
Anii T. Yetman Renee A. Bornemeier, Brian W. McCrindle, Arkansas Children’s 
Hospital, Little Rock, AR 
Background: Beta blockers (BB) are the primary therapy used for prevention of aortic 
root dilatation & dissection in patients with Marfan syndrome. The impact of angiotensin 
convening enzyme inhibitors (ACEi) on aortic growth has not previously been studied in 
this patient population. We sought to compare the effects of BB and ACEi in patients with 
Marfan syndrome. 
Methods: Over a 3 year period, prospective, serial evaluation with echocardiography 
was performed in 65 patients with cardiac involvement from Madan syndrome at a mean 
age of 11.6+7.6 yrs. Serial measurements were obtained on no medication. Patients 
were then assigned to receive either BB or ACEi. Aortic stiffness index and aortic disten- 
sibility were calculated. Shortening fraction (SF) was measured. Aortic root dimension 
(Ao) and left ventricular end diastolic dimension (LV) were recorded as an absolute 
value, and to account for varying degrees of somatic growth, as a percent predicted 
value for body surface area, and followed over time. The slope of the rate of change in 
Ao and LV size were calculated for each treatment mode. Endpoints of dissection, aortic 
regurgitation or need for surgical intervention were monitored. 
Results: 
Variable No Medication BB ACE P’ 
Ao growth rate (%/yr) 3.816.0 3.6i7.9 -2.525.2 .0007 
LV growth rate (%/yr) 1 .x4.1 2.59.4 -3.6+5.7 ~0.0001 
Change in SF (%) -2.124.4 -1.s7.0 +3.0+5.8 ,004 
Ao stiffness index 16 31 9 .04 
Distensibility (&dynes-’ xl@) 2.7i2.2 2.0_+1.6 3.0+1.9 .06 
*for comparison of BB and ACEi variables 
Conclusion: In summary, patients had improved aortic compliance on ACE which was 
associated with a slower rate of Ao growth over time. LV size decreased and ventricular 
function improved on ACE. Fewer endpoints were reached in patients receiving an ACEi. 
Methods: The auscultation skills of all first (PGYl; n=20) and second (PGYP; n=20) year 
pediatric residents were evaluated at the beginning and end of the academic year. Five 
recordings were presented: atrial septal defect (ASD), ventricular septal defect (VSD), 
pulmonary valve stenosis (PVS), bicuspid aortic valve with insufficiency, and innocent 
murmur. Residents were asked to classify the second heart sound (S2), identify a sys- 
tolic ejection click, describe the murmur, and provide a diagnosis. All PGYI and most 
PGYP (14120) residents participated on the inpatient cardiology service for one month. 
PGYP on the cardiology service also attended outpatient clinic. PGYl did not attend out- 
patient clinic, but were allotted two hours/week to use a self-directed cardiac auscultation 
computer teaching program. 
Results: Resident auscultation skills upon inrtial evaluation were dependent on training 
level (PGY1=42+15% correct, PGY2=53+13% correct, p= 0.01) primarily due to better 
classification of S2 (PGYi ~45% vs. PGY2=63%) and diagnosis of an innocent murmur 
(PGY1=35% vs. PGY2=65%). There was no difference in the ability to correctly identify a 
systolic ejection click (20% vs. 23%) or arrive at the correct diagnosis (35% vs. 40%). At 
the end of the academic year, the PGYl scores improved by 21% (p=O.O3), primarily due 
to improved diagnostic accuracy of the innocent murmur (35% to 65%). PGY2 scores 
remained unchanged (53% vs. 51%) regardless of participation III a cardiology rotation 
(cardiology rotation=50%, no cardiology rotation=51%). Combined, diagnostic accuracy 
was best for VSD (55%) and innocent murmur (60%) and worst for ASD (16%) and PVS 
(15%). However, 40% identified the innocent murmur as pathologic and 21% of patho- 
logic murmurs were diagnosed as innocent. 
Conclusions: Pediatric resident auscultation skills were poor, and did not improve after 
an outpatient cardiology rotation. Auscultation skills did improve after the use of a self- 
directed cardiac auscultation teaching program. 
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854-5 Mitral Valve Disease Progression in Shones Complex: 
Are There Echocardiographic Predictors? 
Catherine M. lkemba Benjamin W. Eidem, J Kennard Fraley, Reenu S. Eapen, Ricardo 
H. Pignatelli, Nancy A. Ayres, Louis I. Bezold. Baylor College of Medicinemexas 
Children’s Hospital, Houston, TX 
Background: Mitral valve (MV) disease is often progressive and associated with poor 
outcome in patients (pts) with multiple left sided obstructive lesions (Shone‘s complex). 
We sought to identify echocardiographic features predictive of MV disease progression 
and prognosis. 
Methods: Echocardiograms performed prior to intervention in 49 pts with Shone’s com- 
plex (MV abnormality. lefl ventricular (LV) outflow tract obstruction, and/or coarctation of 
the aorta) were reviewed. Variables included valve size, morphology, and Doppler char- 
acteristics of the MV apparatus and LV outflow tract, as well as, presence of a supraval- 
var mitral ring (SVMR), ASD. or VSD. Outcome variables included development of 
SVMR. MV intervention, or death. Student t-test and ANOVA ware used to detect differ- 
ences in means. Proportions were compared using Chi-Square or Fisher’s exact test. 
Results: Twenty-two pts did not require MV intervention; median follow-up 2.6 yrs (range 
0.1-10 yrs). MV intervention was performed in 19 pts (1 perioperative death); median 
time from diagnosis 0.3 yrs (range 0.1-l 1 yrs). There were 9 deaths total: median age 0.3 
yrs (range 0.1-0.7 yrs). SVMR was noted in 9 pts initially and subsequently developed in 
6. but was not associated with MV intervention or death. Chordae length indexed to the 
1216-155 The Use of Helical Cardiac Tomography and Three- 
Dimensional Reconstruction in the Evaluation of 
Children With Tetralogy of Fallot and Absent Pulmonary 
Valve Syndrome 
C. N. Raghunath, P. G. Sridhar, A. Varma, P. V. Suresh, C. John, R. Sharma, A. 
Kalyanpur, Sunita Maheshwari, Narayana Hrudayalaya, Bangalore, India 
Background: Respiratory symptoms predominate in Infants with Tetralogy of Fallot (Tet) 
and absent pulmonary valve syndrome. We report on the use of helical cardiac tomogra- 
phy (CT) and 3-D reconstruction in pm and postoperatively assessing the airways for the 
presence of airway compression, the presence of which may alter surgical management. 
Methods: Between December 2001 and June 2002, helical CT with 3-D reconstruction 
was used to evaluate the presence of bronchial compression in 5 consecutive patients 
with Tet absent pulmonary valve syndrome. 
Results: Five children (age range: 2 weeks-5 years, weight: 2.3-26 kgs, 2 female;3 male) 
underwent CT scanning to assess bronchial compression. This was noted in 2l5, both 
infants, who then underwent surgery for airway compression relief. In the first patient a 
CT was performed postoperatively after the patient could not be weaned off the ventilator 
and when bronchial compression was found, the patient underwent surgery to hitch the 
pulmonary artery to the sternum and off the bronchus. Subsequently, CT scans were per- 
formed prospectively preoperatively in 4 patients. In 1, bronchial compression was noted 
and a Lecompte maneuver was prophylactically performed with excellent results. 
Conclusion: Helical CT in children can demonstrate the pressure effects of the pulmo- 
nary arteries on the airways. These findings may facrlitate surgrcal decisions in patients 
with Tet absent pulmonary valve syndrome. 
